A critical arginine in the large subunit of ribulose bisphosphate carboxylase/oxygenase identified by site-directed mutagenesis.
Rapid inactivation by phenylglyoxal of ribulose bisphosphate carboxylase/oxygenase (ribulose-P2 carboxylase) from the cyanobacterium Anacystis nidulans suggests the presence of an essential arginine, the modification of which is reduced in the presence of the substrate ribulose bisphosphate. Arginine 292 in the large subunit of ribulose-P2 carboxylase from A. nidulans was chosen for site-directed mutagenesis studies on the basis of the complete conservation of this residue in corresponding sequences of ribulose-P2 carboxylase from divergent organisms. Arginine 292 was changed to leucine and to lysine by directed mutagenesis using suitable plasmids and the bacteriophage M13. Both substitutions resulted in the production of purifiable holoenzyme with no activity after expression in Escherichia coli.